To investigate the emotional problems (depressive and anxiety symptoms) of mothers of children with autism spectrum disorder (ASD) and explore the role of the mother's socioeconomic status (SES) and the core symptoms of the child on the mother's emotional problems.
Introduction
Autism spectrum disorder (ASD) is a kind of neurodevelopmental disorder characterized by impairments in social interaction and communication and restricted and repetitive patterns of behavior, interests, or activities. [1] Baxter et al [2] estimated that there are 52 million cases of ASD worldwide, which is equivalent to 1 in 132 individuals. The prevalence of ASD has increased. For example, the average annual increase in ASD prevalence was 9.3% per year from 1996 to 2010 in metropolitan Atlanta. [3] In China, a meta-analysis of 44 studies covering 30 of the 34 provinces/municipalities/autonomous regions from 2000 to 2016 showed that the pooled prevalence of ASD based on clinical diagnostic criteria was 3.92 per 1000, but the prevalence was lower than that in developed countries, and the national data were inadequate in the country. [4] Sun et al [5] estimated that approximately 13.7 million children would meet the diagnostic criteria of ASD and several related conditions in China, which would result in a heavy financial burden for the government and families. There is a lack of unified and effective approaches for the prevention and treatment of ASD in clinical practice. Therefore, most autistic children have a poor prognosis, and they lack the ability to study and work independently in adulthood; therefore, they have to rely on parental care for extended periods or their lifetime. [6] As the primary caregiver of children with ASD, mothers usually face a variety of problems such as a heavy financial burden, discrimination, stigma and ineffective therapy. [7] [8] [9] [10] An increased risk of anxiety and depressive symptoms in mothers of children with ASD was reported compared to the risk in mothers of children without ASD. [11] [12] [13] [14] [15] Ingersoll et al [13] found that mothers of children with ASD had significantly higher levels of depressed moods and parenting stress than mothers of children without ASD. The frequency of anxiety and depressive symptoms in 127 Iranian mothers of children with ASD was higher than that of the general female population in their country, and the children's illness affected all aspects of the mothers' lives. [14] Additionally, between the 2 parents of autistic children, the mothers suffered from higher levels of anxiety and depressive symptoms than the fathers. [15] This finding indicates that significantly high levels of anxiety and depressive symptoms have been acknowledged in the mothers of children with ASD.
There is no standard for socioeconomic status (SES), which usually includes the education, occupation, and income of an individual. [16] Researchers have noted that lower SESs were related to higher odds of mental illness, such as depression and anxiety. [17, 18] Zablotsky et al [19] reported that lower-income was a predictor of maternal emotional problems in mothers of children with ASD. Zhao et al [20] also found a negative relationship between educational background and the anxiety symptoms of parents of children with autism. More internal factors such as education and income decreased the stress of parents and families. [21] The occupational status of the mothers directly affects the family financial income. [22] However, the specific relation between the occupation and mental health of the mothers of autistic children remained unknown.
Many studies have reported that the behavioral problems of children with ASD were related to anxiety and depression as well as stress in the mothers. [11, 22, 23] Children's behavioral problems were positively correlated with maternal emotional problems and stress regardless of whether the total scores of the behavioral problems were evaluated by teachers or mothers. [24, 25] Children's behavioral problems (not the daily living skills or the child's diagnosis) were significantly associated with increased parenting stress and related emotional symptoms in the mothers of children with autism and developmental delay. [11] The behavioral problems of autistic children were one of the risk factors for parental anxiety and depression in a sample of 84 mothers and 18 fathers. [26] Most studies in the literature have reported the relationship between stress and children's impairment in social interactions, but some different views are presented in this article. Two studies have reported that pro-social behaviors were independent predictors of high levels of maternal or parentchild stress. [27, 28] However, Davis et al [29] reported that children's communication deficits were irrelevant to parent stress in parents of toddles with ASD. In our study, we jointly explored both mothers' SES and the 2 core symptoms of the children, as potential contributors to maternal anxiety and depressive symptoms. In addition, the core symptoms of children were expressed in terms of total points of scales rather than grades in the direction of increasing severity, which was a shortcoming of previous studies. It is hard to provide exact evidence for the hypothesis of whether mothers of children with moderate-severe autistic symptoms experience the highest level of anxiety and depressive symptoms. This problem will be explored in our study.
The mental health status of mothers will, in turn, affect the child's recovery. Having good mental health helps mothers deal with the challenges associated with childcare. Therefore, in the current study, a cross-sectional investigation was performed to study the current states of related emotional symptoms in mothers of children with ASD. The SES and children's core symptom factors were utilized for potential predictors of maternal anxiety and depressive symptoms. Furthermore, how these factors contribute to maternal emotional problems was also studied.
Materials and methods

Research design and sample
Four autism rehabilitation centres were randomly selected for recruitment of autistic children in Changsha city, Hunan Province. A cross-sectional survey was conducted in those centres from March to November in 2018. All the mothers of children with ASD from those centres were recruited to the study (n = 180). The mothers were biological mothers of children with ASD and had only 1 autistic child. The inclusion criteria for the study participants were as follows:
(1) children had been strictly diagnosed with an autistic disorder by the DSM-V or DSM-IV criteria (the pervasive developmental disorder-not otherwise specified (PDD-NOS) and Asperger Syndrome were excluded); (2) mothers spent at least 4 hours with the children every day and lived with the children for more than 6 months; and (3) mothers did not have a mental disease.13 questionnaires were excluded because of incomplete data.
Finally, sample size of the study was 167. Ethics approval was provided by the Ethics Committee of Hunan Provincial Maternal and Child Health Care Hospital (EC20180318). Informed consent was obtained from the participants. All of the questionnaires were given to the 4 rehabilitation centres before the interview investigation began. The trained graduate students from Center South University School of Xiang Ya Public Health interviewed the mothers to help them fill in the questionnaires.
Data collection and measurements 2.2.1. General information and socioeconomic status (SES).
A self-designed questionnaire was used to obtain the mothers' and children's demographic information. The basic informations obtained from children with ASD were age, gender and duration of illness to the study date. The questionnaire about the mothers included age, marital status, residence, and family financial burden. Family financial burden was the treatment costs, in terms of family income, associated with the illness since the ASD diagnosis. The socioeconomic status (SES) was based on selfreported education level (primary school or less, junior school, junior high school or university degree), annual family income (<20000, 20000-80000 and >80000 RMB) and occupation (employed and unemployed). The unemployed subjects in this study included those women who stay-at-home or want to apply for a job. PHQ-9 (Personal Health Questionnaire for Depression) [30] and GAD-7 (General Anxiety Disorder Scale) [31] were used to assess the subjective depressive or anxiety symptoms of the mothers over the last 2 weeks. The PHQ-9 and GAD-7 are both answered on a 4-point Likert scale from (1) "0" not at all to (4) "3" nearly every day. The PHQ-9 consists of 9 items. The GAD-7 scale consists of 7 items. These scales are widely known as simple selfmanagement tools for screening depressive or anxiety symptoms with good validity and reliability. [32] The PHQ-9 is scored as follows: scores of 0 to 4, 5 to 9, 10 to 14, and 15 to 27 corresponded to minimal, mild, moderate, and moderately severe or above symptoms. The GAD-7 is scored as follows: scores of 0 to 4, 5 to 9, 10 to 14, and 15 to 21 corresponded to minimal, mild, moderate, and severe symptoms, respectively. Higher scores indicate more depressive and anxiety symptoms.
2.2.3.
Core symptoms of children with ASD. The Social Responsiveness Scale (SRS) and Autism Behaviour Checklists (ABC) were used to evaluate 2 core symptoms of children with ASD, and both were completed by the mothers. The ABC is a 57item scale for children older than 18 months that is divided into 5 categories:
(1) sensory, (2) relating, (3) body and object use, (4) language, and (5) social and self-help.
On the basis of the severity level, each item is rated from "1" to "4". The sum of all items is the total score of the ABC. The screening cut-off score is 53, and the diagnosis cut-off score is 67. [33] In samples of Chinese children, when the cut-off was 31, the reliability and validity of the scale in mixed samples were equal to 1. [34] This cut-off was adopted considering the bias in this study due to the fact that mothers might misunderstanding the meaning of items or could not recognize children's autistic behaviors. This study used another Chinese investigation as a reference, so we defined scores of <30, 31 to 67, and >67 as corresponding to borderline, mild, and moderate to severe symptoms. [35] The 65-item SRS was completed by rating items from "1" (not true) to "4" (almost always true) and was used to evaluate the social communication ability of the autistic children [36] . The SRS has 5 dimensions: social awareness, social cognition, social communication, social motivation, and autistic mannerisms. The range of SRS scores is from 0 to 195. The higher the scores the children had, the more severe their social communication problems were. According to a previous study, [37] 12 SRS items were excluded because 18 (10.8%) children had inadequate verbal ability (modified SRS scores: mean=131.23, SD= 25.94) in our study. According to the method of interquartile range, the SRS scores were divided into 3 groups: <115, 115 to 147, and >147.
Statistical analyses
Statistical analysis was performed using SPSS version 18.0 (SPSS, Inc., Chicago, IL). Descriptive statistics were applied to analyze social demographic data. The continuous data were described as the mean±SD. The categorical data were described as n (%). The 4 levels of anxiety and depressive symptoms were considered as dependent variables (minimal, mild, moderate and severe). The univariate ordinal regression was first conducted to examine whether the SES and/or children's core symptoms has an important impact on maternal emotional problems. The multivariate ordinal regression models were conducted to estimate the effect of SES and children's core symptoms on maternal emotional problems after adjusting different confounders, and the odds ratio (OR) and related 95% confidence interval (95% CI) were reported. The effects of the SES and children's core symptoms on mothers' anxiety symptoms were presented in Tables 2 and 3 , respectively. The effects of the SES and children's core symptoms on mothers' depressive symptoms were presented in Tables 4 and 5 , respectively. A P value of <.05 was considered statistically significant in our study. All statistical tests were 2-sided.
Results
General information and SES of mothers of children with ASD
The 167 children with ASD and their mothers were recruited in the study. There were 122 boys (73.1%) and 45 girls (26.9%). The mean (SD) age of the children was 4.41 (1.76) years, range from 2 to 11 years old, most of them were 3 to 5 years old (66.5%). The mean (SD) value of the duration of illness was 24.98 (21.30) months, 80 (47.9%) less than 20 months, 45 (26.9%) between 20 to 36 months, and 42 (25.1%) more than 36 months. Among the 167 mothers, the mean (SD) age was 30.34 (4.65) years, range from 20 to 43 years old, most mothers were 27 to 33 years (52.7%). 165 (98.8%) were married and only 2 (1.2%) were divorced. Mothers with employment accounted for 49.7%. 71.3% of them lived in urban, and 52.7% of them had a university degree education level. 56.9% of them reported annual family income was 30,000 to 80,000 RMB per year, and 39 (23.4%) reported annual family income was more than 90,000 RMB. Unfortunately, 83 (49.7%) of them had a medium financial burden, and 69 (41.3%) of them reported they had a heavy financial burden.
Anxiety and depressive symptoms of mothers of children with ASD
The Cronbach's a of the PHQ-9 and GAD-7 scales were 0.928 and 0.929, respectively, which indicated high levels of internal consistency. The mean (SD) scores of the PHQ-9 and GAD-7 scales were 8.80 (6.45) and 9.64 (5.63), respectively. According to the scoring criteria of the PHQ-9 and GAD-7 scales, the total scores were divided into 4 groups (minimal symptoms, mild symptoms, moderate symptoms, and severe symptoms). It's observed 134 (80.2%) mothers had GAD-7 scores≥5 and 121 (72.5%) had PHQ-9 scores ≥5, and a total of 112 (67.1%) mothers suffered from anxiety and depressive symptoms ( Table 1) .
The core symptoms of children with ASD
The Cronbach's a of the ABC and SRS scales were 0.807 and 0.920, respectively. The ABC and SRS scales were applied to evaluate the behavioral problems and social responsive problems of the children, respectively. The mean (SD) scores of the SRS and ABC scales were 130.86 (25.62) and 56.93 (26.18), respectively. 85 (50.9%) of these children had mild behavioral problems. In www.md-journal.com total, 86 (51.5%) of children scored from 115 to 147 on the SRS scale. These findings illustrated that most of the children in the study had mild behavioral problems (Table 1) .
3.4. The roles of SES and the children's core symptoms in maternal anxiety symptoms
The SES was defined as the mother's education level, annual family income and the mother's occupation in this study. As shown in Table 2 , the univariate ordinal regression model reveals that an education level of primary school or below is significantly associated with maternal anxiety symptoms (in Model 1). However, the SES was not a significantly factor associated with maternal anxiety after adjusting general characteristic of mothers and children (in Model 2) and the core symptoms of the children (SRS and ABC) (in Model 3).
The univariate ordinal regression model showed the SRS score is a related factor of maternal anxiety symptoms ( Table 3 , Model 1). The SRS score remains as a significant factor for maternal anxiety symptoms after adjusting different confounding factors (in Model 2 and 3). As described in Model 3, after adjusting for SES and other general factors (e.g., age, gender, residence, marital status, family financial burden), mothers of children with SRS scores under 115 points were less likely to have anxiety symptoms (OR = 0.38, 95% CI 0.16 to 0.95).
The roles of SES and children's core symptoms in maternal depressive symptoms
The univariate ordinal regression indicated that an education level of primary school or below was significantly associated with depressive symptoms ( Table 4 , Model 1). Through multivariate ordinal models adjusted for the general characteristic of mothers and children (e,g., age of the children, the gender of the children), the effect of education level on maternal depressive symptoms was still significant in Model 2. As described in Model 3, after adjusting for all variables, including the core symptoms of the children (SRS and ABC), mothers with a junior high school education level had lower levels of depressive symptoms than mothers with a university degree education level (OR = 0.31, 95% CI 0.12-0.80).
The univariate ordinal regression indicated that ABC score was associated with maternal depressive ( Table 5 , Model 1). After adjusting for SES and other confounders, the ABC score remained as a significant factor for maternal depressive (in Model 2 and 3). The mothers of children with borderline (OR = 0.43, 95% CI Table 2 Ordinal logistic regression model of SES variables and anxiety (n = 167). 
Variables
Discussion
The states of anxiety and depressive symptoms among mothers of children with ASD
In our study, the first aim was to report the states of anxiety and depressive symptoms in mothers of children with ASD. The overall prevalence of anxiety and depressive symptom in mothers with autistic children was at an elevated level. The positive rate (cut-off scores≥5) of depressive and anxiety symptoms were 72.5% and 80.2%, respectively. It seems that mothers of children with ASD were more easily effected by depressive and anxious symptoms. [11] [12] [13] Interestingly, anxiety and depressive symptoms among mothers with autistic children were more prevalent in the present study compared to that in those reported investigations.
In previous studies, anxiety and depressive were assessed by the Self-Rating Anxiety Scale (SAS) and the Self-Rating Depression Scale (SDS); in an investigation conducted by Bitsika and colleagues, they found that approximately 45% of mothers had clinically significant anxiety, and 55% of them met the criteria for clinically significant depression. [15] By applying the Beck Depression Inventory (BDI) and Beck Anxiety Inventory (BAI) scales, 49.6% of mothers were noted to have depressive symptoms, and the prevalence of anxiety symptoms was 72.4%. [14] Elevated depression scores (BDI cut-off > 9) were more common in mothers of children with autism than in fathers of children with autism (50% vs 21%). [12] It should be noted that different research instruments have their own standard for evaluation. Even so, it is an observable fact that mothers of children with ASD suffer from poor mental health. The overall high level of anxiety and depressive symptoms revealed that psychiatric intervention is necessary for mothers of children with ASD.
The role of mothers' SES in maternal anxiety and depressive symptoms
SES is a significant aspect of individual mental health; a low level of SES is associated with worse psychological health, [38, 39] but there are limited studies for the association between SES and emotional problems in mothers with autistic children. Krakovich et al [21] identified education as an important factor for mental health of mothers with autistic children; mothers with a lower education level had higher odds of experiencing parenting stress. Most of mothers had inadequate knowledge about ASD in the early phases of the illness. Mothers with higher education levels begin to actively and intentionally raise awareness of ASD, actively carry out rehabilitation training for children, and relax physically and mentally to regulate their mood. One of the interesting findings in our study was that mothers with a primary school education level had significantly higher anxiety and depressive symptoms than mothers with a university degree education level in the univariate ordinal regression analysis. After adjusting for the gender of the children, age, marital status, residence, family financial burden, duration of the illness of children and SRS and ABC, only 1 component of SES (junior high school education) was a protective factor of depressive symptoms of mothers with autistic children when compared to higher education level group (university degree education). This may be partly explained by the fact that mothers with a higher level of education and intelligence generally have higher expectation of life, unfortunately, they have to face reality that their children catch the incurable disease and try to be realistic about what they can achieve. Even have high education, those mothers are still shrivel in the face of this disease and thus they feel guiltier, and gradually develop more emotional problems. Xu et al [40] reported that the average cost of rehabilitation for ASD children was 193.7% of the annual family income in Harbin City of China. The data in Changsha City is unknown. Parents of children with ASD had a substantial financial burden associated with rehabilitation training and medical illness. [41] According to the costs of the 4 rehabilitation centres in our study, it is estimated that every family spends at least 30,000 RMB per child every year for services in the rehabilitation centre. The expense of the treatment of autism is beyond the scope of medical insurance reimbursement in China. Therefore, mothers tended to believe that ASD was a threat rather than a challenge. Lu et al [42] reported that mothers of children with ASD always devoted all her time and give up work to assume responsibility for childcare, and they have no concern for their own mental health. Therefore, further studies should be conducted to examine the association between SES and maternal mental problems in populations of autistic children mothers. In our study, approximately 50.3% of mothers were unemployed. 91.0% of the mothers stated that their family faced medium-heavy level financial pressure during the children's rehabilitation treatment. The poor financial circumstances or high level of household debt would lead to negative feelings and moods. Therefore, the effect of occupation and family income on the mental health of mothers with autistic children also should be considered in further studies.
The role of the core symptoms of children in maternal anxiety and depressive symptoms
Data from ordinal regression models indicated that mothers with children who had more severe symptoms (higher ABC and SRS scores) were more likely to have higher levels of anxiety and depressive symptoms. Our findings are consisted with those of previous studies demonstrating higher odds of emotional related symptoms in mothers of children with ASD when children had more behavioral problems. [26, 43] Another finding of our study was that the social responsive problems of children were relevant to maternal anxiety symptoms. Begeer et al [44] found that highstress levels lead to the development of depressive symptoms, but in their study, there were no associations between social responsive problems and maternal stress. Our study provided new evidence for the association between maternal emotional problems, especially anxiety and depressive symptoms, and children's social interaction problems. Autism symptoms in children are characterized by deficiencies in functioning such as social communication impairment and repetitive stereotyped behaviours. Mothers generally take on the majority of the responsibility in terms of supporting and raising children, so they are especially affected by children's difficulty with normal communication and behaviour. In general, mothers spend a great deal of time with children for rehabilitation training, and they teach children to be polite or well behaved. However, the most difficult problem was how to handle the challenging behaviour of the children. The more serious a behaviour is, the worse the rehabilitation outcome is. [45] Many children made 98:32 Medicine progress after rehabilitation training, but whether they can sustain the improvement is uncertain. The distress of children brought much worry to their mothers; they had more to worry about in terms of the children's safety, health and establishment of social relationships both in present and in the future. Those pressures from the children's illness would result in lower selfefficacy and quality of life of mothers, finally leading to an increase in anxiety and depressive symptoms. [46] There are several limitations of this study should be acknowledged. First, the study was limited by self-reported data with possible recalling bias. Hence, the data of the child's autism characteristics might not conform to the actual situation of the child to some extent. Second, the study only investigated 3 components of SES, and the characteristics of individual-level may exist with a social and geographical gradient. [47] Individual and non-individual characteristics may influence the psychological status of mothers with autistic children. In addition, the anxiety and depressive symptoms of the mothers were short-term data that reflected the mental states in the past 2 weeks in this cross-sectional study. It is unclear whether there is a causal relationship between maternal mental problems and these related factors. Last but no least, anxiety and depressive symptoms were measured by GAD-7 and PHQ-9, to some extent, which may be limited in validity since they are 2 screening tools. The final diagnosis of anxiety or depression disorders should be performed by a psychiatrist or clinical psychologist.
Conclusion
In summary, our study revealed that mothers of children with ASD exhibited high levels of anxiety and depressive symptoms. A strong positive correlation between the autistic symptoms of children and maternal anxiety and depressive symptoms was recognized. Only 1 component of SES (education level) was related to maternal depressive symptoms. Nevertheless, statistically, we do not know whether mothers' emotional problems are the cause or result of their children' disease, which deserves further exploration. Furthermore, medical institutions should provide psychological support or medical help-seeking advices for those mothers to reduce their related emotional symptoms. Finally, I do believe that the most effective way to reduce their emotional problems is, of course, to completely overcome the major challenges of ASD.
